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INTRODUCTION 
The design-build method of project delivery will be used on nearly half of the 
construction projects completed this year. It is, by far, the method most preferred 
by owners. "Some estimates suggest that in 2002 neatly 40 percent of all buildings 
were being produced using the design-build method." This trend is not likely to 
change. "The tremendous growth in acceptance of design-build delivery in the 
United States has occurred only since the late 1980s. Before then, design-build 
was viewed as a method of delivery suitable primarily for agricultural and utilitarian 
buildings. The American Institute of Architects (AIA) Code of Ethics and Professional 
Conduct suggested that architects should not be permitted to participate in the 
construction aspects of any project, including design-build project delivery. That 
ethical prohibition was not repealed until 1978" (Quatman 1, 2). 
It is easy to understand why design-build delivery has become so popular. 
Projects are typically delivered faster, cheaper, and at a higher level of quality. 
Owners also prefer design-build because of the organizational structure. All design 
and construction is delivered by a single source. They also recognize that the 
process creates less conflict among participants and fewer time consuming and 
expensive change orders. 
The profession of architecture initially developed in response to changes 
in technology. Now the profession faces a new challenge and a new opportunity 
to redefine itself. Architects must respond to the surge in demand for design-build 
services. "Forty percent of all new construction in the United States is produced 
using design-build delivery, yet less than ten percent of the forty percent is led by 
architects" (Buchanan). Architects are in danger of losing the control necessary to 
ensure their designs are constructed in the way they were intended. There is equal 
opportunity for architect led and contractor led design-build. The current pattern 
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suggests that architects have elected not to establish themselves as leaders in the 
design-build arena. If this trend continues, it is likely that the majority of architects 
will find themselves working as a subcontractor, an aesthetic consultant to the 
builder rather than acting as a project leader. It is also likely, that in this situation, 
design quality will succumb to ease of construction and cheaper alternatives. 
Architectural education needs to respond to the conditions of today's 
marketplace. Schools should offer students the opportunity to explore design-build 
and encourage them to become leaders who establish control of the process. 
Using a recent design-build student project as a case study, I will evaluate the 
potential for converting the present department of architecture thesis track into an 
optional design-build track. A study of this first attempt at the process will be used to 
make conclusions about the validity of this program. 
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BACKGROUND 
The concept of a design-build-thesis project materialized in the summer of 
2004 when Iowa State University (ISU) graduate architecture students visited Crown 
Hall on the Illinois Institute of Technology campus. While there, we observed small-
scale design-build diploma projects completed by groups of undergraduate students 
of architecture. The displays prompted a discussion about the possibility of a group 
thesis. 
Upon returning to ISU, five students decided to further pursue the idea. In the 
fall semester of 2004, Beau Fey, JaDee Goehring, Brent Sevcik, Meredith White, 
and I approached Bruce Bassler, Associate Professor of Architecture, to discuss the 
idea and acquire his support as major professor for the project. 
The Department of Architecture currently offers an optional design-build 
studio, taught by Prof. Bassler. The six credit, spring semester studio is open to 
majors within the College of Design (COD), and is intended for students in the 
final year of their chosen program. In the past, the studio was used to design and 
construct unique and functional spaces within the COD building. The department 
would allocate the funding required for the completion of these projects. 
Although the studio allowed the students to develop and build their own 
design concepts and to explore theories of spacemaking, the nature of the studio 
and its confinement within the COD meant that the projects were typically limited 
to furniture and lighting design. Students had minimal exposure to the challenges 
involved in full-scale construction projects. 
The design-build thesis project would explore options outside of the COD 
building. A project would be selected that would not only provide an opportunity 
for development from conception through completion, but also involve third party 
participants such as clients and subcontractors. 
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The search for a project began in the fall semester of 2003. Preliminary 
concepts included a possible structure for Reiman Gardens and pre-fabricated 
shelters for Cy-Ride bus stops, but these concepts did not appear to offer the 
experiences we were searching for. 
In the spring semester of 2004, we dedicated our 3-credit thesis preparation 
course to locating a suitable project. The first proposal was for a private residence 
that would be designed and built in Ames, Iowa, through a cooperative effort with 
Habitat for Humanity. The project had many positive aspects. It would be a small 
scale residential project that could be built with the assistance of volunteer labor. 
There could be opportunities to use energy efficient design, construction, and 
mechanical systems, along with reclaimed and donated materials. The client would 
also be required to participate in the construction of the home, which would infuse 
a greater sense of ownership. We began meeting with representatives of the Ames 
Area Habitat for Humanity to discuss the potential of the project. 
Surprisingly, we discovered there were significant disadvantages to this 
proposal. Finding a client that was open to the idea and was willing to schedule the 
work to fit the academic calendar would likely prove difficult. Site selection would 
be entirely up to the client, potentially creating delays if a suitable site was not 
available or selected by the required time. Habitat for Humanity had existing, well-
defined guidelines regulating design and materials, which would significantly limit our 
design options. In addition, the amount the client would be required to pay for the 
home would be based upon its market value. Any materials used, even if they were 
donated or reclaimed, would add to the cost. Worst of all, the value of the home 
would theoretically increase in direct relation to design quality, meaning that the 
more we improved the home, the more we would hurt the client. 
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It became apparent that a project in conjunction with Habitat for Humanity 
was not an acceptable option; however, the design and construction of a private 
residence seemed appropriate. We felt this type of project supplied ample prospects 
for creative expression and a wide palette of materials and methods from which to 
choose. The budget on this venture could be kept relatively low, especially if we 
were using reclaimed and/or donated materials. 
Where to locate the project was the next obstacle. To site the project in a 
small rural community instead of Ames would have several advantages. The cost 
of land is generally less in these areas, leaving more of the budget available for 
materials. Community interest would be high. We could use this opportunity to inform 
the public about the work architects do and the benefits of their services. It would 
also be possible to distribute information about design features, environmentally 
responsible construction techniques, innovative use of materials, and other 
applicable information through the local newspaper. 
The major downfall was again related to the client. It was uncertain if we could 
find a suitable client for the project. An alternative solution would be to construct 
the home and then try to sell it. This proposal involved colossal risk, especially 
considering there was not yet a source of funding. 
It was also obvious that five students with limited knowledge of construction 
as not a sufficient labor force to build a project of this size within the time available. 
We also did not possess the required construction equipment. The solution was to 
create a joint venture with the Iowa Central Community College (ICCC) carpentry 
program. Prof. Bassler had previously spoken with Bill McAnally, the program 
director at ICCC about the possibility of working together on a project. Both ISU and 
ICCC would benefit from this arrangement. We would be able to undertake a project 
of size and scope allowing for greater immersion into the construction experience. 
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Iowa Central students would be able to work on a project that was sure to offer 
construction challenges and unique experiences, and gain an understanding of the 
motivations of architects. 
Now armed with the knowledge that we would have a sufficient mixture of 
skills, labor and equipment, we began to explore other alternatives for projects. In 
order to make the working relationship convenient for both parties, we selected 
Jewell, Iowa as a good potential location for a project. We made a trip to Jewell at 
the end of January to explore the town and try to meet with Scott Irvin, owner of the 
local newspaper. Scott supplied us with several leads. He mentioned the Jewell Area 
Development Enterprise (JADE), a not-for-profit group dedicated to the revitalization 
of the community. He also informed us that the local golf course, the Jewell Golf and 
Country Club (JGCC) was considering building a new clubhouse, and that there had 
been discussion of the construction of a community center for over 10 years. 
We met with JADE in mid February to determine if they had an available 
project. We discovered that the majority of the work they did involved the renovation 
of vacant Main Street buildings. They told us that the senior citizens center had been 
abandoned because it was in poor condition and inaccessible to many seniors and 
the handicapped. Most of the events for seniors were now being held in surrounding 
communities. 
From all of this assorted information came a solid idea for the project. We 
contacted Dan Seitsinger, president of the JGCC board with a proposal to design 
and construct a new facility for them entirely with unpaid labor, on the condition that 
the facility also doubles as a community center. The JGCC board and the JADE 
group worked out an agreement and JADE endorsed the project. 
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FEASIBILITY CASE STUDY 
Participants 
One of the most unique aspects of the Jewell Golf and Country Club project is 
the involvement of a variety of participants, each having specific roles to play. At the 
beginning of the project, it was imperative that the roles of the participants and the 
proposed working relationships be defined. 
Client 
The client consisted of the 200+ members of the Jewell Golf and Country 
Club. An elected board of seven represented the membership. All major decisions 
would require the presence or participation of all, or as many possible, of the seven 
board members so that votes could be taken. At key points during the process, 
the board would require the approval of the majority of membership to proceed. 
Meetings would be held and newsletters created to inform the members of progress 
and provide them with an opportunity to vote on critical issues. 
The client would be expected to pay only for direct expenses related to the 
project. For the ISU team these expenses included travel, printing expenses, and 
materials for model building and design prototypes. ICCC expenses included travel 
and construction incidentals. 
Iowa State University Team (ISU) 
The ISU student team is comprised of the five graduate students mentioned 
earlier. All are enrolled in the MArch100 program, and each has an undergraduate 
degree in a field other than architecture. Together we would be responsible for the 
design of the new facility. We would all attend client meetings, prepare construction 
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documents, and meet with consultants, subcontractors and suppliers. We also 
divided our efforts according to our particular experience and talents in order to 
efficiently manage the project. 
When construction began, we were to assist the Iowa Central team. This 
would allow us to gain firsthand knowledge of construction and to expedite the 
process. 
The students enrolled in the design-build option studio would become 
integrated with the project in the spring semester of 2005. They would design and 
fabricate key features of the building, and participate in the construction effort. This 
would help to further the process when detail work was being completed. 
Iowa Central Community College Team (ICCC) 
The ICCC team would primarily be responsible for the construction of the 
project. Mr. McAnally would also attend client meetings and preliminary consultations 
with subcontractors. His students were also welcome to attend. The necessary tools 
and equipment would be provided by Iowa Central. 
The ICCC team would only build the portions of the facility that were used 
for not-for-profit purposes, a fact we discovered only after much of the legwork had 
already been completed. Therefore, the plan had to be designed to maximize the 
potential of the building to be used in this manner. 
Mr. McAnally and his students would assist us with construction detailing 
during the design development phase of the project. 
Consultants, Subcontractors and Suppliers 
The project would require the expertise of a variety of consultants, 
subcontractors and suppliers. The board entrusted the ISU team to choose the 
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subcontractors. They were selected based upon past working relationsh ips, 
willingness to participate in a learn ing environment, and willingness to allow students 
to take part in the design and installation of the systems. 
Existing Facility 
At the core of the existing building (Figure 1) was a 105 year old farmhouse. 
The building had undergone several remodels and additions, such as the addition of 
kitchen, deck, screened porch, and storage space. The most recent remodel was in 
the early 1980's. In all , the building totaled approximately 2,600 gross square feet, 
but only about 1,800 square feet would have been considered usable. 
The building was again in need of repair and remodeling. Estimates exceeded 
$30,000 to remedy the numerous roof problems. The facility was not ADA compliant. 
All entrances required the user to navigate stairs or excessively sloping ramps 
and the restrooms were not handicapped accessible. The building was plagued by 
Figure 1: Existing Jewell Golf and Country Club 
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substandard wiring and plumbing. The outdoor grill was considered a fire danger due 
to its construction and proximity to the clubhouse and LP tank. And, the decor of the 
interior was in need of considerable updating. 
The clubhouse also did not suit the user's needs. The limited amount of 
available seating was not adequate during tournaments and other sponsored 
events. Likewise, the kitchen did not provide the production capacity to properly 
handle these events. Merchandise was displayed in an area of low visibility and 
inconvenient access. The wrap-around porch was rarely, if ever, used for seating 
and primarily functioned as storage for miscellaneous items. 
One staff member would often be responsible for the day-to-day operation of 
the clubhouse. The locations of windows in the existing building limited visibility of 
key course locations and thereby reduced the level of control possible. Frequently, 
the sole operator was the clubhouse manager. The location of the manager's office 
greatly separated it from rest of the facility, making it difficult to acknowledge patrons 
entering and exiting the building. Often the manager was required to tend to her 
work in the general seating space rather than the office. 
Site Analysis 
The building is located at the highest and most prominent point of the course. 
The location has a wonderful view to the north and a good view to the east. The 
building is approached from the east via an unpaved drive and parking lot. The nine-
hole course features many mature trees and rolling hills. 
Before preliminary design work could begin, we needed to establish the 
existing conditions of the site. No topographical information could be located, so 
we conducted our own survey with equipment borrowed from the ISU College 
of Engineering. We established the size and relative locations of the clubhouse 
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and landscape features surrounding it. Upon analyzing the information, distinct 
boundaries became evident (Figure 2). 
The northern boundary is defined by the number nine green, located only 
40 feet from the edge of the existing deck. To the east sits the number five tee box. 
The western boundary is the setback from the Chicago and Northwestern rail line. 
However, the staging area for golfers and golf carts is also located to the west along 
the established path to the first tee box (Figure 3). Pushing the new building too 
far to the west would require moving the staging area to a less ideal location. The 
parking lot and number four tee box comprise the southern boundary. The parking 
lot is unpaved so it was not a major limiting factor because we felt it could easily be 
reconfigured. However, if the building were to expand too far to the south it would 
choke off the circulation that would occur along its western edge due the proximity to 
the number four tee box. 
Programming 
We began meeting with the board members in late February of 2004 to 
discuss the possibilities of the project. At our first meeting, we discussed the board's 
prior ideas for a new clubhouse. We were given their current plan and their ideas for 
the site. Their plan was a two level facility. The upper level was to be used primarily 
for business related to golfing, and the below grade level was initially unfinished, but 
was intended to become a meeting room in the future. The lower level would have a 
walk-out patio to the east. 
We also began gathering the information necessary to program the facility. 
Program elements were to include: 
• Two major spaces: one to accommodate golf activities and one large 
meeting room to accommodate community functions 
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Figure 2: Site Boundaries (By JaDee Goehring) 
Figure 3: Staging Area and Cart Path 
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• Visual and acoustical separation of major spaces during multiple 
events 
• Seating capacity for approximately 200 people total 
• Bar to act as a visual feature and point of purchase 
• Commercial kitchen with walk-in cooler 
• Manager's office 
• Handicapped accessible restrooms 
• Deck wrapping the building on the north and east walls 
• Mechanical room 
• Storage 
• Target size was to be under 5000 square feet 
(For more information on the programming of the facility, refer to the ISU thesis by 
Beau Fey) 
Schematic Design 
In response to the program, we prepared a two-level scheme (Figure 4) 
where golf related activities could occur on the upper level and a meeting room 
would occupy the lower level. The concept had major design flaws. From the 
topographical survey information gathered, we determined that in order to make both 
levels handicapped accessible, a significant amount of earthwork would have to be 
done, including the construction of large retaining walls. We created a site model 
(Figure 5) with a removable block to illustrate the extent of the earthwork that would 
be required. 
In order to maintain separation of spaces and provide accessibility, restrooms 
would need to be located on both levels. Food service on both levels also required 
a duplication of spaces and the installation of an expensive dumbwaiter system. 
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Figure 5: Site Model 
The necessity for stairs would also add square footage and cost to the scheme. And 
finally, the ICCC team would only fully construct the portion of the facility that will be 
used for not-for-profit events, which would leave the entire upper level unfinished. 
We also presented a one-level scheme (Figure 6) that addressed the negative 
aspects of the two-level proposal. The topography could easily be graded for the 
one-level plan to conform to ADA accessibility requi rements. The separation of 
spaces could be achieved by placing them side by side and devising an operable 
closure system between them. The restrooms would not need to be duplicated if 
they could be used by both spaces even when two functions were taking place. 
If positioned correctly, the kitchen could service both major spaces. Obviously no 
stairs would be requ ired , but each major space would have need of its own entry. 
ICCC students would also be able to construct a much greater portion of the facility 
because nearly all of the square footage could be used to host not-for-profit and 
community functions. 
MA
NA
GE
R 
GO
LF
 SE
AT
IN
G
 
EN
TR
Y 
' 
'
,.
..
, 
II 
EV
EN
T S
PA
CE
 
13
 
~ 
.
.
.
.
.
.
.
.
 
(}
) 
13
 
-
=
=
=
=
=
-
.
.
.
.
 
T,\
81
..E
AM
>C
i"A
ll:S
TC
»W
;E
 
13
 
13
 
13
 
13
 
PR
OP
OS
ED
 FL
OO
R 
PL
AN
 
0 
NO
RT
H
 
SC
AL
E:
 1/
16
"=
1'-
0"
 
V 
Fi
gu
re
 6
: P
ro
po
se
d 
O
ne
-
Le
ve
l S
ch
em
e 
17 
The board initially requested that the bui lding simply be covered by a single 
gable roof. They were fearful that any other roof form would almost certainly have 
problems with leaks. "No hip, no valley, no leak" was the comment made. We began 
with a single gable, but immediately started searching for alternatives to make the 
roof forms more exciting and responsive to the spaces within . We created several 
roof forms for a three-dimensional model of the plan to illustrate how the different 
options would affect the overall design of the building (Figure 7). The models were 
enough to convince the board that a single gable was not the best choice. 
Figure 7: Collage of Roof Forms 
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Early Communication with ICCC 
As schematic design progressed, I made several trips to Fort Dodge to visit 
the students at ICCC. The purpose of the trips was to involve them in the project at 
an early stage. During the first visit, I asked them to summarize their understanding 
of what an architect does. Most of the comments stated that an architect is a person 
who provides drawings for a project. A few others said an architect visualizes a 
building, or is the person in charge of a project. Others remarked that architects 
make a contractor's job more difficult, are paid too much, or that they simply didn't 
know. 
It was my intent that through these meetings the ICCC students might gain a 
better understanding of the role of an architect, the motivation behind their decision 
making, and an appreciation of design, even if the complexity of construction 
increases. 
At the meetings I discussed how an architect's first responsibility is to 
public health, safety and welfare, but they are also a representative of the owner's 
interests. They are hired to design buildings that meet the owner's needs in a 
functionally efficient and aesthetically pleasing way. We discussed the programming 
of the JGCC project and how the plan had developed from it, along with the needs 
and concerns of the client. 
We then proceeded to talk about the construction related issues of the 
project. Some of the students voiced their views on how particular framing details 
could be developed, where roof drainage problems would occur and how to fix them, 
and the design of the movable partition walls. We also discussed the frost protected 
shallow foundation system, and integration of mechanical systems. 
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Final Approval 
On September 30, 2004 , a membership meeting was held to attain a final 
vote as to whether the project would proceed (Figure 8). The board described 
their plans for how the facility would be utilized. They also explained the budget, 
sources of funding , and financial ramifications of the project. Representatives from 
JADE were on hand to voice their support for the project as a positive asset for the 
community. 
The primary concern of the membership was that their yearly dues would not 
see a significant increase. Several members expressed concern that the financial 
burden would bankrupt the course. The board reassured them that this would not be 
the case. They believed that the new building could generate enough revenue from 
hosting additional tournaments and business functions to offset the additional cost. 
At the meeting , we presented the schematic design as it had been developed 
to date. We distributed the floor plan (as shown in Figure 6) and projected images 
of computer generated renderings (Figure 9) of the proposed building. We 
communicated to the members that the design was still a work in progress, but 
that the plan was representative of the final design , and was unlikely to change 
substantially. By the end of the evening the membership had voted overwhelmingly 
in favor of the proposal. 
Figure 8: Membership Meeting 
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Figure 9: Renderings of Proposed Interior 
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Demolition and the Beginning of Construction 
The removal of the pre-existing building was the responsibility of the client. 
Demolition began on October 13, shortly after the end of the golf season. Through 
the use of volunteer labor and equipment, the building was razed in just over a day. 
Construction could begin as soon as the debris had been fully cleared from the site. 
The day following demolition, we were given notice that the Department of 
Natural Resources (DNR) had placed construction on hold indefinitely. They had 
received a complaint from an anonymous source claiming that asbestos products 
were present in the building. The DNR was required to follow up on the complaint 
and delayed the project until testing could be completed. Rumors flew about the 
source of the complaint, but no one knew for certain the motivation behind it. 
Since the last major remodel of the building occurred in the mid 80's, after 
the ban on asbestos production was issued, we were confident that none would be 
found. Yet, due to the indefinite hold on construction, Mr. McAnally was required to 
commit his students to another project to ensure that they would have enough work 
to keep them busy. 
During the delay, work continued on the formal expression of the building. 
The layout of the plan created three distinct spaces based upon function; the large 
meeting room and its associated entry, the barside seating, and a utilitarian block 
comprised of the restrooms, kitchen, storage, bar, merchandise display and the west 
entry. These three spaces provided a rationale to divide the form of the building into 
three masses. Each would be expressed on the exterior by its own shed roof plane, 
a distinct texture, and individual color (Figure 10). The northern face of the utilitarian 
block forms a clerestory (Figure 11 ), allowing diffuse to light filter into the space. 
The roof and ceiling of the meeting room slope upward from south to north. 
The form creates a dynamic interior space and focuses attention to the beautiful 
22 
Figure 10: View From the Southwest 
Figure 11: View From the Northwest 
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view of the course. The large end wall is filled with windows to enhance the view and 
to supply diffuse daylight. 
The manager's office projects from the northwest corner to allow for maximum 
visibility of the course. The location also allows the manager to monitor the west 
entrance and the bar from within the office. 
Two weeks following demolition we were notified by the board that we were 
free to begin construction. 
Construction 
Due to the fast-track nature of the project, design development overlapped 
the start of construction. We focused our attention on finalizing the plan (Figure 12) 
so that the electrical and plumbing lines could be run and the footings and slab could 
be placed. 
We began to prepare the site in early November. The removal of the old 
building left a nearly five foot deep hole that was to be filled and compacted. We also 
began digging for the footings and placement of some of the forms for the foundation 
system. 
The progress was very slow due to the fact that the ICCC team was not on 
site. Mr. McAnally often came to supervise our efforts, but the combination of the 
partial labor force and our limited construction knowledge delayed the progress as 
well. We initially believed that all of the concrete work could be completed before the 
Thanksgiving holiday break, but by that time, none had been placed. 
The cold weather was occurring more frequently so the work was becoming 
more difficult. Frost began to penetrate the ground, making simple tasks such as 
driving stakes and placing and leveling gravel nearly impossible. Before leaving 
each day, we would cover the site with tarps and insulated concrete blankets in 
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an attempt to prevent the frost from forming. This was a miserable situation and it 
slowed progress to a crawl. By the end of the fall semester, only one section of the 
foundation wall had been placed, and considerable work was needed to finish the 
rest of it. 
Scheduling 
There were frequently times when Mr. McAnally was unable to make it to the 
site. If we knew in advance that he would not be available to supervise our work, 
we would attempt to get instruction for work that we could complete. We could not 
devise a work schedule because we were never certain what to do and if anyone 
would be available to instruct us on how to do it. 
We began to feel frustrated. We knew that without the ICCC team on-site we 
would be unable to finish the building. The ISU team provided the majority of labor 
on the project throughout the fall semester. On the few days that the ICCC team was 
available to be on site, we saw significant progress. This was the kind of progress 
we had initially hoped to achieve every day. 
Client Concerns 
The community and the membership began to express their concerns to the 
board. They believed that it was now impossible for the building to be completed by 
May, and that the board may have made a mistake in judgment by allowing us to do 
the project. We began to hear negative reinforcement from the community and the 
board. At client meetings, Mr. McAnally reassured the board that the project was not 
in jeopardy of being incomplete. 
We were feeling betrayed and unappreciated. The board withheld payment of 
the second disbursement to cover our expenses because they wanted to see more 
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progress at the site. They expressed concerns that if the building was not completed 
on schedule, they could loose potential revenue. 
Communication Problems 
A lack of communication between participants was at the heart of many of the 
problems. The board did not fully understand the processes by which we intended 
to add more students to the project as time went on. They could not see the work 
that was being produced within the ISU studios and the prefabrication occurring at 
ICCC, and therefore did not recognize that the students were being productive, even 
though they were not on site. 
To remedy the communication problems, Prof. Bassler began sending daily 
progress e-mails to all of the participants. A weekly schedule and progress meeting 
was to be held at the site. Members and the general public were also encouraged to 
visit the site and have their concerns addressed. 
Prof. Bassler and Mr. McAnally requested that the board and the membership 
be more forthcoming in recognizing the efforts of the students. A small display 
of appreciation carries a far greater motivational potential than a large display of 
negative reinforcement. 
Design Development 
When the spring semester began, a break in the weather allowed concrete 
work to continue. The ICCC team was now scheduled to be on-site Monday through 
Thursday. Construction commenced at a feverish pace. 
As mentioned earlier, design development and construction were overlapping. 
We struggled to produce drawings that were detailed enough to facilitate 
construction. No one on the ISU team had extensive experience with the production 
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of construction documents. We relied heavily on AutoCAD to generate the drawings, 
but ran into difficulties due to different levels of experience with the program. A 
limited set of documents was created, but many of the oversights had to be resolved 
on site. 
The design-build studio was now incorporated with the project. The students 
selected portions of the detail design work that interested them and formed groups 
to design and fabricate the components. (For more information on the integration of 
the design-build studio see the ISU thesis of Meredith White) 
We were working closely with suppliers to order materials. Suppliers included 
Enercept, a manufacturer of structural insulated panel systems (SIPS), Beiser 
lumber in Fort Dodge, Howe Metalworking in Ames, Iowa. (For more information on 
the selection of materials and budget see the ISU thesis of JaDee Goehring) 
We were also working with the subcontractors to design and install the 
mechanical, electrical and plumbing systems. Many difficulties arose due to the lack 
of proper planning and coordination of systems. The most prevalent problem was the 
uncertainty of exact location and description of items needing service. We also had 
trouble getting things to fit in the spaces we had planned. 
At the time of this writing, the major construction is coming to an end. The 
building is projected to be completed on schedule and within the accepted budget. 
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PROPOSED DESIGN-BUILD CURRICULUM 
It is my conclusion that a project of the same scope as the Jewell Golf and 
Country Club should not be attempted again. The primary reason for this statement 
is the nature of the facility as a profit generating enterprise. However, I found the 
knowledge gained through participation in the project to be a valuable part of my 
education. I believe that the goals of the project are commendable and attainable, 
but that changes are necessary to avoid the setbacks of the JGCC project. 
The thesis requirement for graduate architecture students will soon 
be dropped. I propose that an optional design-build track be developed as a 
replacement for these credits. This would provide students that are interested in 
construction administration, project management, or the practice of design-build 
with an opportunity to further explore these areas of architectural practice. Those 
students who are not interested in participating could replace the thesis credits with 
further design studios. 
Organization 
The track could be organized in the same manner as the thesis. A major 
professor would maintain control of the project from start to finish. A faculty 
committee would be selected to participate for the entire duration of the project. 
The committee's involvement would consist of participation in project selection, 
schematic design reviews, and assistance with design development. 
The track would be laid out in the same sequence as the current thesis track, 
three credits (Arch 699) in the spring semester of the second year of the MArch100 
program, and six credits in the fall semester of the third year. The current design-
build option studio would remain. 
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Project Selection 
The primary goal of project selection is to avoid entering into direct 
competition with practicing architects and builders. The project must be carefully 
evaluated to determine that it will be of unquestionable benefit to the community, 
but would not be feasible without the willingness of the students to work as unpaid, 
volunteer labor for both the public good and the betterment of their own education. 
The project should be selected by the department chair, the major professor, 
and the president and carpentry program director at ICCC. The project should be 
determined before the beginning of coursework so that students may start the design 
process immediately. 
Scope 
The scope of the project must be well defined in advance of any 
coursework. The scope of the JGCC project changed repeatedly, causing errors, 
miscommunication, and construction delays. The projects selected should be 
relatively simple. It is definitely possible to construct utilitarian buildings that are 
still examples of good architecture and quality construction. It is advisable that the 
projects keep the quantity of mechanical, electrical, and plumbing systems to a 
minimum. Although they are excellent learning possibilities, it is difficult for students 
to coordinate these systems within the limited design and construction window 
Client 
An important lesson to be learned from the JGCC project is that the client 
must be a completely not-for-profit entity, the motivation for profit will likely strain 
working relationships if the unforeseen should occur. 
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The client must acknowledge that the project is a learning environment, and 
accept, within reason, the delays and minor imperfections that will likely occur. 
Public Participation 
Projects should be selected that have a great deal of public interest 
associated with them. We should make use of every possible opportunity to share 
information about our profession with the public. The majority of the public feels that 
they have no need for the services of an architect. But, if they see how our talents 
can be applied in almost any setting, they may reconsider. 
Coursework 
Programming and Schematic Design Course 
The beginning of the three credit spring semester course could be used to 
introduce the students to the project and develop client relations. After meeting with 
the client, programming could occur. The remainder of the course would be used 
to develop schematic designs. Depending upon the number of enrolled students, 
the designs could be prepared in groups, or as a class. The design(s) would be 
periodically reviewed by the committee and the client. The course could then 
culminate with the selection of the design scheme that best fits the aspirations of the 
client. 
Design Development and Construction Studio 
The fall, six-credit course could then become a design development and 
construction studio. The students would be introduced to a variety of construction 
concepts. They would meet with the consultants, suppliers and contractor~. They 
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will be required to produce construction documents and clearly specify material 
selections. The ISU team would also collaborate with the ICCC team to develop 
construction related details, and to develop budgets and schedules. 
Construction could also begin during this time. The design must quickly reach 
a point where the concrete work can be completed to avoid the delays that we had 
previously encountered. Prefabrication of components should be emphasized to limit 
the time spent traveling to and from the site. 
Construction Documents 
Architects rely on drawings as their primary communication tool. Attempting 
to verbalize the precise details of a building would be nearly impossible. In design 
studios we use drawings to develop our schematic concepts and as presentation 
tools. In the studio, most projects are finished when they reach the end of schematic 
design, even though in professional practice this typically represents only 15-20% of 
an architect's billable work. 
A problem arises when making the transition from schematic design to 
design development. No courses are taught specifically on the process of creating 
construction documents or writing specifications. Architecture schools primarily rely 
on the profession to teach these skills to interns. 
In order to produce acceptable construction documents for a project of this 
scope, the students must be given specific directions. This includes expectations of 
the level of detail, lists of drawings to be produced and who is responsible for them, 
sources of information, and any drafting standards that must be followed. 
CAD Generated Drawings AutoCAD has become an industry standard. Potential 
employers are usually interested in a student's level of CAD experience. There 
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are several good reasons to use CAD to produce drawings for this kind of project. 
Experienced users can quickly create accurate drawings. Once input, the drawings 
are easily altered. The information can be printed at any scale and is easily stored 
in a digital format where others have access to it. However, CAD is not a required 
course at ISU. Even for those that have taken the optional course, their limited 
experience with the program is not usually enough to produce a uniform, well drawn 
set of documents. Students also tend to be overly precise with CAD drawings. 
The precision of the tool, the material and the craftsman must be considered when 
dimensioning drawings. 
Freehand Drawing or Manual Drafting The distinct advantage of this technique is 
that anyone can do it so the workload can be more evenly distributed. Quite often 
the drawings can be completed in less time than with CAD. The drawings also can 
have a more dynamic and rich character. Manual drawings are also less rigid and 
give less impression of finality. Mr. McAnally has said that he could build from a 
sketch on a napkin, but of course, napkin sketches do not comprise a legal set of 
construction drawings. 
Manual drawings do have their downside as well. Some people have not 
developed their drawing skills as much as others. Some of the work may be sloppy 
or illegible. It is unlikely that the drawings will create a construction set of uniform 
appearance. Making alterations to these drawings can involve as much work as 
creating the original. Also storage and retrieval of the drawings is more complicated. 
For the greatest efficiency, they must be stored so that anyone can access them at 
any time. This is much easier if the time is spent converting the drawings to a digital 
format. 
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Drawing Compromise In order to reduce the negative aspects of both methods 
during production, a compromise should be reached. Schematic design work should 
be done using manual drawing techniques. These drawings can be revised well into 
the design development phase and used for presentation to the client. At some point, 
those who are proficient with CAD can then be assigned the task of converting the 
information to digital format. Once the files have been created in a uniform manner, 
it will be much easier for those who are less comfortable with CAD to either make or 
request minor changes to the drawings. 
Detail Design and Construction Studio 
The current design-build option studio could continue in a similar fashion. The 
undergraduate student work would involve the design of finish details for the major 
project. The graduate students would focus on construction, but would be consulted 
for their experience with the design and the client. It worked very well in the case 
study project to have the graduate students act as the jury at design presentations. 
As the designs were completed and built, the students would then participate in the 
construction of the major project. 
Project Summary 
At the close of the project, instead of submitting a thesis, the students would 
create one cohesive summary detailing the successes and failures of the project. 
The summary should include photos of the progress at different stages, drawings 
and process work, and stories of the project. The project summary would be used to 
document the entire process so that the students designing the next project will have 
samples from which to base their decisions. 
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CONCLUSIONS 
The Jewell Golf and Country Club case study project was a remarkably 
educational undertaking. Although the process was trying at times, I was able to 
learn a great deal about the construction process and the participants involved. 
Through this experience, I have a better understanding of the motivations and 
concerns of builders, subcontractors, clients and the community. I have more 
appreciation for the work that architects do, and I feel the experience will benefit me 
tremendously as I enter the job market. 
This educational experience should be available to others who have a 
desire to learn more about the processes involved in creating buildings. Schools 
of architecture must acknowledge the demands of the marketplace and provide 
students with opportunities to become better prepared to enter it. 
Design-build does not spell the end of good architecture. Architects must be 
willing to prepare themselves and accepting of risk if they are to act as leaders of the 
design-build delivery process. 
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